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DESCRIPTION 



Disk Cartridge 



Technical Field 

The present invention generally relates to a small disk cartridge that can be 
loaded in a disk recorder and/or player interchangeably with a large disk cartridge 
originally destined for use with the disk recorder and/or player. 

This application claims the priority of the Japanese Patent Application No. 
2003-3053 13, filed on August 28, 2003, the entirety of which is incorporated by 
reference herein. 
Background Art 

A disk cartridge is disclosed in the Japanese Patent Application Laid Open No. 
2003-109343. This disk cartridge includes a cartridge body formed from an upper 
shell and lower shell butt-joined to each other and having a first write/read opening 
formed in the lower shell, an inner rotor encased in the cartridge body, housing a disk 
as a recording medium and having a second opening corresponding to the first 
opening in the cartridge body, and a shutter mechanism disposed between the inner 
rotor and lower shell to uncover the first and second openings when the latter coincide 
with each other in conjunction with the rotation of the inner rotor. 

In the disk cartridge, the inner rotor has formed at a part of the periphery thereof 
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a gear portion which is exposed to outside the cartridge body. When the disk 
cartridge is loaded into a disk recorder and/or player, a rack gear provided at the latter 
is put in mesh with the gear portion of the inner rotor and the shutter mechanism 
uncovers the first and second openings as the inner rotor is rotated. Thus, write or 
read to or from the disk becomes possible. 

Note here that to provide a small disk cartridge housing a small-diameter disk 
using the same recording format as used with a disk in the above-mentioned disk 
cartridge, the rack gear of the disk recorder and/or player, working as a shutter 
releasing mechanism, cannot be used. That is, when the small disk cartridge is 
loaded into the disk recorder and/or player destined for use with a disk cartridge 
having the standard size as disclosed in the above-mentioned Japanese Unexamined 
Patent Application Publication, it has to be loaded correspondingly to positions of an 
optical pickup and disk table because the latter are fixedly positioned. 

Note here that in the above case, the gear portion of the inner rotor of the small 
disk cartridge will not be in mesh with the rack gear of the disk recorder and/or player, 
as the shutter releasing mechanism for the standard-size disk cartridge, namely, the 
rack gear cannot be used. A moving mechanism provided, if any, to move the rack 
gear for being in mesh with the gear portion of the loaded small disk cartridge will 
have a very complicated configuration. Therefore, for using such a small disk 
cartridge with the disk recorder an/or player destined for use with the standard-size 
disk cartridge, the shutter mechanism for the small disk cartridge has to be configured 
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differently from that for the standard-size disk cartridge. 
Disclosure of the Invention 

Accordingly, the present invention has an object to overcome the 
above-mentioned drawbacks of the conventional disk cartridge by providing a small 
disk cartridge that can be loaded in a disk recorder and/or player interchangeably with 
a standard-size disk cartridge originally destined for use with the disk recorder and/or 
player. 

The above object can be attained by providing a disk cartridge including, 
according to the present invention, a cartridge body including a lower shell having 
formed therein a first opening for write and/read and an upper shell butt-joined to the 
lower shell; a rotation wheel housed rotatably in the cartridge body and which houses 
a disk and has formed therein a second opening corresponding to the fist opening and 
through which the housed disk is exposed to outside; and a shutter mechanism 
provided between the lower shell and rotation wheel and including a pair of shutter 
plates which are pivoted in conjunction with the rotation of the rotation wheel to 
uncover the first and second openings when the latter coincide with each other. The 
rotation wheel has formed at the front side thereof, at which the disk cartridge is first 
inserted into a disk recorder and/or player, a to-be-operated portion in which a shutter 
releasing portion of the disk recorder and/or player is engaged, and the to-be-operated 
portion is formed from a concavity opening the front side of the disk cartridge at 
which the latter is first inserted into the disk recorder and/or player. 
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Since the to-be-operated portion in which the shutter releasing mechanism of the 
disk recorder and/or player is engaged is provided on the rotation wheel at the disk 
cartridge-insertion front side of the disk cartridge, a shutter releasing mechanism can 
easily be formed at the disk cartridge according to the present invention separately 
from the shutter releasing mechanism of the standard-side disk cartridge. 

These objects and other objects, features and advantages of the present invention 
will become more apparent from the following detailed description of the best mode 
for carrying out the present invention when taken in conjunction with the 
accompanying drawings. 
Brief Description of the Drawings 

FIG. 1 is a perspective view, from the upper shell, of the disk cartridge according 
to the present invention. 

FIG. 2 is a perspective view, from the lower shell, of the disk cartridge according 
to the present invention. 

FIG. 3 is an exploded perspective view of the disk cartridge according to the 
present invention. 

FIG. 4 is a plan view, from inside the upper shell, of the disk cartridge. 

FIG. 5 is a perspective view of the substantial portion, at the front side, of the 
upper shell. 

FIG. 6 is a plan view, from inside the lower shell, of the disk cartridge. 

FIG. 7 is a plan view of the substantial portion, explaining the relation between 
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an insertion guide recess and insertion guide pin. 

FIG. 8 is a perspective view, from the side at which an optical disk is to be 
inserted, of the rotation wheel. 

FIG. 9 is a perspective view, from the surface of the rotation wheel, of the lower 

shell. 

FIG. 10 is a perspective view of the substantial portion, explaining a 
to-be-operated member formed on the rotation wheel. 

FIG. 1 1 is a perspective view of the substantial portion, explaining a mechanism 
for preventing the shutter plate from going up. 

FIG. 12 is a sectional view of the substantial portion, explaining an engagement 
projection of a forcing member which forces the rotation wheel in one direction. 

FIG. 13 is a perspective view of the shutter plates and rotation wheel. 

FIG. 14 is a sectional view of the substantial portion, showing a pivoting support 
mechanism for the first shutter plate. 

FIG. 1 5 is a sectional view of the substantial portion, showing a guide 
mechanism for the first shutter plate. 

FIG. 16 is a sectional view of the substantial portion, showing a pivoting support 
mechanism for the second shutter plate. 

FIG. 17 is a plan view of the shutter plates covering the write and/or read 
opening, with the lower shell and optical disk being omitted. 

FIG. 18 is a plan view of the shutter plates uncovering the write and/or read 
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opening, with the lower shell and optical disk being omitted. 

FIG. 19 is an exploded perspective view of a locking mechanism. 

FIG. 20 is a sectional view of the substantial portion of the rotation wheel, 
showing the relation between a taper portion of the rotation wheel and locking recess. 

FIG. 21 is a sectional view of the substantial portion, showing the insertion guide 
recess to which an unlocking piece is opposite and in which an unlocking pin is not 
inserted. 

FIG. 22 is a sectional view of the substantial portion, showing the insertion guide 
recess in which the unlocking pin is inserted. 

FIG. 23 is a front view of the substantial portion, showing the relation between 
the width of the insertion guide recess and thickness of the unlocking pin. 

FIG. 24 is a plan view showing the relation among the insertion guide recess, 
location hole and alignment hole. 

FIG. 25 is a perspective view of the disk cartridge with the first opening being 
uncovered. 

Best Mode for Carrying Out the Invention 

The disk cartridge according to the present invention will be described below 
with reference to the accompanying drawings. The disk cartridge according to the 
present invention is still compatible with, and can thus be loaded into, a disk recorder 
and/or player in which the disk cartridge having the standard size as that disclosed in 
the aforementioned Japanese Patent Application Laid Open No. 2003-109343. 
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The disk cartridge having the standard size, as disclosed in the above Japanese 
Unexamined Patent Application Publication, houses an optical disk whose diameter is 
about 12 cm. The disk cartridge according to the present invention houses an optical 
disk whose diameter is smaller than that of the optical disk encased in the 
standard-sized disk cartridge. Being smaller in diameter than the optical disk in the 
standard-sized disk cartridge, the optical disk encased in the disk cartridge according 
to the present invention is smaller in recording capacity than the optical disk in the 
standard-sized disk cartridge but the disk cartridge according to the present invention 
has a smaller contour and thus more excellent in portability than the standard-sized 
disk cartridge. 

As shown in FIGS. 1 to 3, the disk cartridge according to the present invention, 
generally indicated with a reference numeral 1 , includes a cartridge body 2. The 
cartridge body 2 incorporates a rotation wheel 4 in which an optical disk 3 is housed, 
and a pair of first and second shutter plates 5a and 5b forming together a shutter 
mechanism. The cartridge body 2 is formed from a pair of upper and lower shells 6 
and 7 butt-joined to each other. 

The optical disk 3 used in the disk cartridge 1 according to the present invention 
has formed in the center thereof a center hole 3 a in which a disk rotation driving 
mechanism of the disk recorder and/or player is to be engaged. The optical disk 3 
used in the present invention may be a read-only optical disk formed from a substrate 
having pre-formed thereon a bit pattern corresponding to information signals, a 
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rewritable optical disk whose recording layer is formed from a phase-change material 
or a recordable optical disk whose recording layer is formed from an organic dye or 
the like. Further, according to the present invention, the recording medium may not 
only be an optical disk but also a magneto-optical disk, magnetic disk or the like. 

As shown in FIG. 4, the upper shell 6 of the cartridge body 2 is formed by 
injection molding of a synthetic resin using a molding machine. The upper shell 6 is 
formed to have a generally rectangular plane and a generally circular front end at 
which the disk cartridge 1 is first introduced into the disk recorder and/or player. 
Further, the upper shell 6 has a peripheral wall 8 forming the lateral side of the 
cartridge body 2. The peripheral wall 8 is upright along the peripheral edge of the 
main surface of the upper shell 6. 

In addition, the peripheral wall 8 has formed in the central portion of the front 
side thereof a first pickup admission concavity 9 for introduction of an optical pickup 
of the disk recorder and/or player into the disk cartridge 1 . Also, the peripheral wall 
8 has formed, for example, at each corner thereof a boss 10 having formed therein a 
screw hole for joining the upper shell 6 to the lower shell 7. 

Inside the peripheral wall 8, a generally circular inner wall 1 1 inside which the 
rotation wheel 4 is placed is formed to inscribe the peripheral wall 8 as shown in FIG. 
5. The inner wall 1 1 is to house the rotation wheel 4 rotatably. The inner wall 1 1 
has formed in the central portion of the front side a second pickup admission 
concavity 12 for introduction of the optical pickup of the disk recorder and/or player. 
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The inner wall 1 1 houses the rotation wheel 4 rotatably and guides the latter being 
rotated. When the rotation wheel 4 is housed as above, the main surface of the upper 
shell 6 defines a disk compartment along with the rotation wheel 4. Also, a lifter 14 
to lift the rotation wheel 4 is formed at the inner base of the inner wall 1 1 and near the 
second pickup admission concavity 12. The lifter 14 lifts the rotation wheel 4 
toward the lower shell 7 when the first and second shutter plates 5a and 5b cover 
together a first opening 24. 

Nearly at a generally central portion of the inner surface of the upper shell 6, 
there is installed a clamping plate 13 which holds the optical disk 3 along with a disk 
table provided in the disk rotation drive of the disk recorder and/or player. The 
clamping plate 13 is installed with a fixing ring 13a. More specifically, being held 
between the fixing ring 13a and the nearly central portion of the inner surface of the 
upper shell 6, the clamping plate 13 is fixed to the nearly central portion of the inner 
surface of the upper shell 6 by welding or otherwise securing the fixing ring 13a. A 
centering piece provided at the center of the disk table is engaged in the center hole 3 a 
in the optical disk 3, and the optical disk 3 is held between the disk table and clamping 
plate 13 to be rotatable inside the disk compartment. 

Note that on the inner surface of the upper surface 6, there are further formed a 
rising wall 16a forming a location hole 26a in the lower shell 7 and a rising wall 16b 
forming an alignment hole 26b. 

The lower shell 7 which is to joined to the upper shell 6 constructed as above is 
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formed by injection molding of a synthetic resin by means of the molding machine 
like the upper shell 6, as shown in FIGS. 2, 3 and 6. The lower shell 7 has a main 
surface which is generally rectangular. Of this main surface, a front-side portion is 
formed generally circular. The disk cartridge 1 is to be inserted first at this front-side 
portion thereof into the disk recorder and/or player. The lower shell 7 has a 
peripheral wall 21 extending upright along the peripheral edge of the main surface of 
the lower shell 7 and which forms the lateral side of the cartridge body 2, and an inner 
wall 28 formed to inscribe the peripheral wall 21 . 

The lower shell 7 has formed in the central portion of the front side of the 
peripheral wall 21a first opening 24 through which the optical pickup and disk table 
are introduced. . The first opening 24 includes a generally rectangular optical pickup 
admission opening 24a extending from the open end of the front side of the lower 
shell 7 and through which the signal recording surface of the optical disk 3 is partially 
exposed in a range between the inner and outer radii of the optical disk 3, and a 
rotation driving opening 24b contiguous to the optical pickup admission opening 24a 
and through which the center hole 3 a of the optical disk 3 is exposed to outside. 
That is, the write/read opening (optical pickup admission opening) 24a has a sufficient 
size to introduce the optical pickup of the disk recorder and/or player into the 
cartridge body 2, and also the rotation driving opening 24b has a sufficient size to 
introduce the disk table provided in the disk rotation driving mechanism of the disk 
recorder and/or player into the cartridge body 2. Further, at one opening end of the 
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optical pickup admission opening 24a, there is formed a taper portion 24c inclining in 
a direction of increasing the width of the opening end. The taper portion 24c is to 
house a to-be-operated member 45 of the rotation wheel 4, which is in a position for 
the first and second shutter plates 5a and 5b to uncover the first opening 24. The 
to-be-operated member 45 will be described in detail later. 

At each of the lateral edges of the write/read opening 24a and rotation driving 
opening 24b, both forming the first opening 24, there is formed a projection 27 which 
prevents dust or the like from invading the cartridge body 2 when the pair of first and 
second shutter plates 5a and 5b is covering the first opening 24. 

Also, on the rear side of the peripheral wall 21, there are formed bosses 22 
corresponding to the aforementioned bosses 10 formed on the upper shell 6. Each of. 
the bosses 10 has the screw hole formed therein as mentioned above, and also each of 
the bosses 22 has formed therein a through-hole where are to be aligned with the 
corresponding one of the screw holes in the bosses 10 when the upper and lower 
shells 6 and 7 are butt-joined to each other. As shown in FIG. 2, the upper and lower 
shells 6 and 7 are joined to each other with screws 23 passed through the 
through-holes in the bosses 22 on the lower shell 7 and driven into the screw holes in 
the bosses 10 on the upper shell 6. 

Further, on the front side of the lower shell 7, there are formed insertion guide 
recesses 25a and 25b in which insertion guide members of the disk recorder and/or 
player are engaged when the disk cartridge 1 is inserted into the disk recorder and/or 
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player. The insertion guide recesses 25a and 25b are formed widest at the opening 
ends thereof for easier introduction of insertion guide pins 100 as shown in FIG. 7. 
It should be noted that the innermost portion of each of the insertion guide recesses 
25a and 25b may be formed to have a width nearly equal to the outside diameter of 
the insertion guide pin 100. Thus, when placed on the cartridge mount in the disk 
recorder and/or player, the disk cartridge 1 can be positioned plane-directionally to 
prevent backlash. Also, there is provided a locking mechanism 71 in a position near 
one (25b) of the insertion guide recesses as will be described in detail later. The 
locking mechanism 71 includes a locking member 72. An unlocking piece 77 of the 
locking member 72 is engaged in the insertion guide recess 25a. The insertion guide 
pin 100 engaged in the insertion guide recess 25b works as an unlocking pin which 
will press the unlocking piece 77. 

Moreover, near one of the comers at the rear side of the lower shell 7, there is 
formed the location hole 26a which is a reference hole for positioning and loading the 
disk cartridge 1 in the disk recorder and/or player, as shown in FIGS. 2 and 6. Also, 
the adjusting alignment hole 26b is formed near the other comer. 

Note that on both lateral sides of the cartridge body 2 formed from the upper and 
lower shells 6 and 7 butt-joined to each other, parallel to the direction of introduction 
into the disk recorder and/or player, there are formed guide recesses 15 extending 
from the front to rear end, as shown in FIGS. 1 and 2. The guide recesses 15 guide 
the disk cartridge 1 being introduced into the disk recorder and/or player. 
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The upper and lower shells 6 and 7, when butt-joined to each other, define 
together inside the inner wall 1 1 a compartment for housing the rotation wheel 4. 
The rotation wheel 4 housed in the compartment is formed by injection molding of a 
synthetic resin by means of a molding machine as shown in FIGS. 8 and 9. The 
rotation wheel 4 has a generally dish-like main surface. With the rotation wheel 4 
being placed at the convex side thereof in the cartridge body 2, the upper shell 6 and 
the main surface of one of the first and second shutter plates 5a and 5b define together 
a disk compartment. The rotation wheel 4 is formed generally circular to have an 
annular projection 43 being upright along the peripheral edge thereof. The rotation 
wheel 4 has formed in the main surface thereof a second opening 44 nearly equal in 
size to the first opening 24 formed in the lower shell 7. 

When the second opening 44 coincides with the first opening 24 in the lower 
shell 7, the optical disk 3 housed in the rotation wheel 4 is exposed to outside. More 
particularly, the second opening 44 includes an opening corresponding to the optical 
pickup admission opening 24a of the first opening 24 and an opening corresponding 
to the rotation driving opening 24b. Also, the second opening 44 is formed to be 
gradually wider feom the center toward the periphery in order to accommodate a « 
difference from the first opening 24 and prevent the first opening 24 from being 
narrowed due to any working error or installation error of the rotation wheel 4. For 
example, the second opening 44 is formed to have both the radial edges inclined about 
1 deg. outward. 
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Also, along the base end of the annular projection 43, there is formed a taper 
portion 42 inclined toward the main surface of the rotation wheel 4 as shown in FIG. 8. 
The taper portion 42 supports the peripheral edge of the optical disk 3 by line contact 
to prevent the signal recording surface of the optical disk 3 from being scratched by 
plane contact with the main surface of the rotation wheel 4. 

Also, outside the second opening 44, there are provided the pair of first and 
second shutter plates 5a and 5b as shown in FIG. 2. On this account, taper portions 
44a and 44b are formed on the opposite lateral edges of the second opening 44, as 
shown in FIG. 9, to prevent the first and second shutter plates 5a and 5b from entering 
the second opening 44. Further, the rotation wheel 4 has formed thereon an 
engagement recess 50 in which the first shutter plate 5a is engaged when the first and 
second shutter plates 5 a and 5b cover the first and second openings 24 and 44. The 
shutter plate 5a is thus prevented from going up. The engagement recess 50 is 
defined by a piece formed to have a generally L-shaped section and whose opening 
end is the lateral edge of the first opening 24. 

As shown in FIG. 10, near the second opening 44 in the rotation wheel 4, there is 
formed the to-be-operated member 45 projected to outside and in which there is 
engaged a shutter releasing pin 41 provided in a shutter releasing mechanism of the 
disk recorder and/or player. The to-be-operated member 45 includes a first piece 45a 
and second piece 45b. The first and second to-be-operated pieces 45a and 45b form 
together a concavity in which the shutter pin releasing pin 41 of the disk recorder 



S04P1060 

- 15- 

and/or player is to be engaged. When the rotation wheel 4 is rotated in a direction in 
which the first and second shutter plates 5a and 5b will uncover the first and second 
openings 24 and 44, the shutter releasing pin 41 will abut the first to-be-operated 
piece 45a. When the rotation wheel 4 is rotated in a direction in which the first and 
second shutter plates 5a and 5b will cover the first and second openings 24 and 44, the 
shutter releasing pin 41 will abut the second to-be-operated piece 45b. As will 
further be described later, the rotation wheel 4 is forced by a forcing member 48 to 
rotate in the direction of arrow A in FIG. 10 in which the shutter plates 5a and 5b will 
uncover the first and second openings 24 and 44, and thus the first to-be-operated 
piece 45a is applied with a force larger than a force applied to the second 
to-be-operated piece 45b. On this account, the first to-be-operated piece 45a is 
formed larger than the second to-be-operated piece 45b to have a larger mechanical 
strength. More specifically, the first to-be-operated piece 45a is formed to have a 
height hi which is larger than a height h 2 of the second to-be-operated piece 45b. 
Thus, the first to-be-operated piece 45a has a larger mechanical strength for more 
positive engagement of the shutter releasing pin 41 . 

As the rotation wheel 4 is rotated, the to-be-operated member 45 constructed as 
above is exposed to outside from the front side of the lower shell 7 in which the first 
opening 24 is formed, and moved in the direction of the width of the first opening 24. 
The to-be-operated member 45 stays at the portion widened by the taper portion 24c 
when the shutter plates 5 a and 5b are uncovering the first opening 24. 
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As shown in FIG. 11, the to-be-operated member 45 has also an engagement 
recess 45c formed at the base ends of the first and second to-be-operated pieces 45a 
and 45b and in which the first shutter plate 5a is engaged. While the shutter plates 
5a and 5b are covering the first and second openings 24 and 44, the first shutter plate 
5a is engaged in the engagement recess 45c to prevent the latter from going up or 
down. Therefore, there arises no clearance between the peripheral edge of the first 
opening 24 and the first shutter plate 5a, and thus it is possible to prevent dust or the 
like from invading the cartridge body 2. That is, the engagement recess 45c formed 
in the to-be-operated member 45 is cooperative with the engagement recess 50 formed 
near the second opening 44 in the rotation wheel 4 to prevent the first shutter plate 5a 
from going up or down. Therefore, there arises no clearance between the second 
opening 44 and shutter plate 5a and thus it is possible to prevent dust or the like from 
invading the cartridge body 2. 

Note that the second to-be-operated piece 45b abuts a limiter 29 coupling the 
peripheral wall 8 and inner wall 1 1 of the upper shell 6, opposite to a part of the 
peripheral edge of the first opening 24 in the lower shell 7, to define a pivoting range 
of the rotation wheel 4. 

Also, the pair of shutter plates 5a and 5b is disposed between the rotation wheel 
4 and lower shell 7. To reduce the area of contact with the shutter plates 5a and 5b, 
and thus the sliding resistance, a plurality of projections 46 is formed on the surface of 
the rotation wheel 4 on which the shutter plates 5a and 5b are disposed, as shown in 
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FIG. 9. The projection 46 is formed circular to have a height of about 20 pm. 

The rotation wheel 4 constructed as above is forced by a forcing member 48 such 
as a helical spring or the like to rotate in a direction in which the shutter plates 5a and 
5b will cover the first and second openings 24 and 44. The forcing member 48 is 
hooked at one end thereof on a retention piece 48a formed on the annular projection 
43 of the rotation wheel 4 and at the other end on an retention projection 48b formed 
on the inner surface of the upper shell 6 as shown in FIG. 4. As the rotation wheel 4 
is rotated, the forcing member 48 expands and contracts. Inside the inner wall 1 1, 
there is formed a rising wall on the inner surface of the upper shell 6. Between the 
rising wall and peripheral wall 8, there is defined a guide recess 49 which guides the 
forcing member 48 which will thus gently expand and contract inside the cartridge 
body 2. Also, along the peripheral edge of the rotation wheel 4, there is formed a 
flange 47 which closes almost entirely the guide recess 49 as shown in FIGS. 8 and 9. 

Note that as shown in FIG. 12, the retention projection 48b formed on the inner 
surface of the upper shell 6 is engaged at the free end thereof on a generally 
cylindrical reinforcing rib 48c formed on the inner surface of the lower shell 7 to 
reinforce the retention projection 48b which will be applied with the force of the 
forcing member 48 when the upper and lower shells 6 and 8 are joined to each other. 

The rotation wheel 4 constructed as above is forced by the forcing member 48 
such as a helical spring or the like to rotate in a direction in which the shutter plates 5a 
and 5b will cover the first and second openings 24 and 44, and thus the to-be-operated 
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member 45 is rotated by the shutter releasing pin 41 at the disk recorder and/or player 
in a direction in which the shutter plates 5a and 5b will uncover the first and second 
openings 24 and 44. At this time, the inner wall 1 1 will guide the rotation wheel 4 
being rotated. 

Of the shutter plates 5a and 5b in pair provided in the shutter mechanism to 
uncover and cover the first opening 24 in the lower shell 7 and second opening 44 in 
the rotation wheel 4, the first one (plate 5 a) is formed larger than the second one (5b) 
as shown in FIG. 13. 

As shown in FIG. 13, the first shutter plate 5a includes a first shutter portion 51 
which covers the first and second openings 24 and 44, a first pivoting support portion 

53 supported pivotably on a first shaft 52 formed on the inner surface of the upper 
shell 6 and between the peripheral wall 8 and inner wall 1 1, and a second shaft hole 

54 at which the smaller shutter plate 5b is coupled to the first shutter plate 5a. 

The first shutter portion 51 includes a first lateral edge 51a positioned at one 
lateral edge of the second opening 44 in the rotation wheel 4 when the second opening 
44 is covered, a second lateral edge 51b contiguous to the first lateral edge 51a and a 
third lateral edge 51c contiguous to the second lateral edge 51b. The second lateral 
edge 51b is formed to bend inwardly of the first lateral edge 51a, and the third lateral 
edge 51c is formed to bend outwardly of the second lateral edge 51b. Further, the 
first shutter portion 51 includes a fourth lateral edge 51 d formed opposite to the first 
to third lateral edges 51a to 51c. The fourth lateral edge 5 Id has formed therein a 
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wave-like clearance cut 51e which keeps the first shutter portion 51 off the bosses 10 
and 22, location holes 26a, write-protection member, etc. formed at one corner of the 
upper and lower shells 6 and 7, respectively. The second and third lateral edges 5 1 b 
and 51c are tapered in opposite directions, respectively. Also, the first lateral edge 
5 1 a is engaged in the engagement hole 50 in the rotation wheel 4 and thus the first 
shutter plate 5a is prevented from going up. 

Further, on the side of the first shutter portion 51, opposite to the lower shell 7, 
there is formed a recess 51f in which the projection 27 formed on the peripheral edge 
of the first opening 24 in the lower shell 7 is engaged. When the rotation wheel 4 is 
lifted by the lifter 14 on the upper shell 6 to the lower shell 7 while the shutter plates 
5a and 5b are covering the first and second openings 24 and 44, the projection 27 
formed on the peripheral edge of the first opening 24 is engaged in the recess 5 If, 
whereby dust or the like is prevented from invading the cartridge body 2. 

Moreover, on the side of the first shutter portion 51, opposite to the optical disk 3, 
there is formed a guide projection 51g which is to be engaged in a guide recess 55 
formed in the main surface of the rotation wheel 4. Being engaged in the guide 
recess 55, the guide projection 5 lg limits pivoting of the first shutter plate 5a. In 
addition, on the side of the first shutter portion 51, opposite to the optical disk 3, there 
is formed a limiting projection 51h which limits displacement of the shutter plate 5a. 
The limiting projection 51h is thus formed in a position corresponding to an inner 
radius-side area, not for recording signals, around the center hole 3a in the optical disk 
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3, and prevents the signal recording surface of the optical disk 3 from being scratched 
by the first shutter plate 5a accidentally pressed and displaced inwardly while the 
shutter plates 5a and 5b are covering the first and second openings 24 and 44. While 
the shutter plates 5a and 5b are uncovering the first and second openings 24 and 44, 
the limiting projection 51h enters an undercut 56 formed near the center in the rotation 
wheel 4 and will not block the pivoting of the shutter plate 5a. 

The first pivoting support portion 53 of the shutter plate 5 a is formed thicker 
than the shutter portion 51 to be more rigid, and has formed therein a first shaft hole 
53a through which the first shaft 52 formed on the upper shell 6 is passed. As shown 
in FIG. 14, the first shaft 52 is formed to have such a height that it will project from 
the first pivoting support portion 53 when it is passed through the first shaft hole 53a. 
The free end of the first shaft 52 is engaged in a bearing portion 57 formed on the 
lower shell 7 to prevent the first pivoting support portion 53 from being disengaged 
from the first shaft 52 even if the disk cartridge is applied with an impact or shock 
when dropped, and reinforces the first shaft 52. 

As shown in FIG. 13 5 the second shutter plate 5b engaged on the first shutter 
plate 5a constructed as above includes a second shutter portion 61 which covers the 
first and second openings 24 and 44 along with the first shutter portion 51, and a 
second pivoting support portion 62 installed in the second shaft hole 54 formed in the 
first shutter plate 5a. 

The second shutter portion 61 includes a first lateral edge 61a which engages on 
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the second lateral edge 51b of the first shutter portion 51, a second lateral edge 61b 
contiguous to the first lateral edge 61a and which engages on the third lateral edge 51c 
of the first shutter portion 51, and a third lateral edge 61c formed at the other side of 
the second lateral edge 61b and contiguous to the first lateral edge 61a. The first 
lateral edge 61a is tapered in a direction opposite to the tapering of the second lateral 
edge 51b of the first shutter portion 51, and the second lateral edge 61b is tapered in a 
direction opposite to the tapering of the third lateral edge 5 lc of the first shutter 
portion 51. In addition, the first and second lateral edges 61a and 61b are also 
tapered in opposite directions. When the shutter plates 5a and 5b cover the first and 
second openings 24 and 44, the second lateral edge 61b of the first shutter portion 51 
is put into mesh with the taper portion of the first lateral edge 61a of the second 
shutter portion 61 in one direction while the taper portion of the third lateral edge 51c 
of the first shutter portion 5 1 is in mesh with the taper portion of the second lateral 
edge 61b of the second shutter portion 61 in a direction opposite to the above one 
direction. Therefore, while the pair of shutter plates 5a and 5b is covering the first 
and second openings 24 and 44, they are in mesh with each other to prevent dust or 
the like from invading the cartridge body 2 from the abutment between them and they 
are thus not easy to be flexed when pressed. 

Also, while the shutter plates 5a and 5b are covering the first and second 
openings 24 and 44, the first shutter plate 5a is engaged in the engagement recess 45c 
of the to-be-operated member 45 formed on the rotation wheel 4 and the first lateral 
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edge 51a of the first shutter portion 51 is engaged in the engagement recess 50, 
thereby preventing the first shutter plate 5a from going up or down. Therefore, there 
will arise no clearance between the lateral edge of the first opening 24 and the first 
shutter plate 5a, and hence dust or the like will be prevented from invading the 
cartridge body 2. 

Further, a projection 61 d is formed at the end of the third lateral edge 61c 
opposite to the first lateral edge 61a. When the second shutter plate 5b is covering 
the first and second openings 24 and 44, the projection 61 d is engaged in an 
engagement recess 61e formed near the first opening 24 at the front side of the lower 
shell 7 to prevent dust or the like from invading the cartridge body 2 from a clearance 
between the first opening 24 and second shutter plate 5b. 

Moreover, the second shutter portion 61 has formed thereon a first recess-shaped 
cam portion 64 in which there is engaged a first control projection 63 formed on the 
rotation wheel 4. When the first control projection 63 is engaged in the first cam 
portion 64, the latter controls the pivoting of the second shutter plate 5b. The first 
cam portion 64 includes a narrow portion 64a formed at the peripheral side of the 
rotation wheel 4, and a wide portion 64b formed near the center of the rotation wheel 
4 and larger than the narrow portion 64a. The narrow portion 64a pivots the second 
shutter plate 5b in a former half of a pivoting stroke of the second shutter plate 5b 
uncovering the first and second openings 24 and 44. When the first control 
projection 63 moves to the wide portion 64b, the force of pivoting is removed from 
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the second shutter plate 5b. 

Note that the free end of the first control projection 63 formed on the rotation 
wheel 4 is engaged in the relief recess 63a formed in the inner surface of the lower 
shell 7 as shown in FIG. 15, thereby preventing the first control projection 63 from 
being disengaged from the first cam portion 64 due to a shock or the like. 

Also, the second shutter portion 61 has formed thereon a second control 
projection 66 which is engaged in a second recess-shaped cam portion 65 formed in 
the main surface of the rotation wheel 4. The second cam portion 65 includes a first 
bent portion 65a bent at the center of the rotation wheel 4 in a first direction, and a 
second bent portion 65b bent at the periphery of the rotation wheel 4 in a second 
direction opposite to the bent direction of the first bent portion 65a. The first bent 
portion 65a will not act in any way in the former half of the pivoting stoke of the 
second shutter plate 5b uncovering the first and second openings 24 and 44. 
However, when the second control projection 66 moves to the second bent portion 
65b, namely, in the latter half of the pivoting stroke of the second shutter plate 5b, the 
second bent portion 65b pivots the second shutter plate 5b on behalf of the 
aforementioned first cam portion 64. - 

The second pivoting support portion 62 has a second shaft 62a formed thereon. 
The second shaft 52a is passed through a second shaft hole 54 formed in the first 
pivoting support portion 53 of the first shutter plate 5a. Therefore, the second shutter 
plate 5b is pivoted not in relation to the rotation wheel 4 but in relation to the first 
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shutter plate 5a. It should be noted that as shown in FIG. 16, the free end of the 
second shaft 62a projects from the second pivoting support portion 62 and is engaged 
in the relief recess 62b formed in the inner surface of the lower shell 7, thereby 
preventing the second shaft 62a from being disengaged from the second shaft hole 54 
due to a shock or the like. 

Next, the rotation of the rotation wheel 4 and operation of the first and second 
shutter plates 5a and 5b will be described with reference to FIGS. 1 7 and 1 8. FIG. 
17 shows the first and second shutter plates 5a and 5b covering the first and second 
openings 24 and 44. While the first and second shutter plates 5a and 5b are covering 
the first and second openings 24 and 44, the rotation wheel 4 is forced by the forcing 
member 48 to rotate in the direction of arrow A in FIG. 17 and the to-be-operated 
member 45 is positioned at one lateral edge of the first opening 24. The second 
lateral edge 51b of the first shutter portion 51 and the taper portion of the first lateral 
edge 61a of the second shutter portion 61 are in mesh with each other in one direction 
and the taper portion of the third lateral edge 5 lc of the first shutter portion 5 1 and 
that of the second lateral edge 61b of the second shutter portion 61 are in mesh with 
each other in a direction opposite to the one direction, thereby preventing dust or the 
like from invading the cartridge body 2 from the abutment between the shutter plates 
5a and 5b and the shutter plates 5a and 5b from being easily flexed when pressed. 

At this time, the guide projection 5 1 g of the first shutter plate 5a stays at one end 
of the guide recess 55 in the rotation wheel 4, near the center of the latter. Also, the 
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first control projection 63 is engaged in the narrow portion 64a of the first cam portion 
64 of the second shutter plate 5b. Further, the second control projection 66 of the 
second shutter plate 5b is engaged in the first bent portion 65 a of the second cam 
portion 65 of the rotation wheel 4. 

When the rotation wheel 4 is rotated by the to-be-operated member 45 against 
the force of the forcing member 48 in a direction opposite to the direction of arrow A 
in FIG. 17, the first shutter plate 5a having the guide projection 51g thereof engaged 
in the guide recess 55 is rotated about the first shaft 52 on the upper shell 6 in the 
direction of arrow B in FIG. 1 7. As the first shutter plate 5a is pivoted, the second 
shutter plate 5b will be pivoted about the second shaft 62a of the first shutter plate 5a 
in the direction of arrow C in relation to the first shutter plate 5a. The second shutter 
plate 5b is initially pivoted by the narrow portion 64a of the first cam portion 64 on 
which there is engaged the first control projection 63 on the rotation wheel 4. It 
should be noted that when the second shutter plate 5b is initially pivoted as above, the 
first bent portion 65a of the second cam portion 65 on the rotation wheel 4, on which 
the second control projection 66 of the second shutter plate 5b is engaged, will not 
give any force of rotation to the second control projection 66. 

Further, when the rotation wheel 4 is rotated in a direction opposite to the 
direction of arrow A, the guide projection 51g engaged in the guide recess 55 of the 
rotation wheel 4 is moved to the other end of the guide recess 55 at the periphery of 
the rotation wheel 4 as shown in FIG. 18. As the first shutter plate 5a is pivoted, the 
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second shutter plate 5b is pivoted about the second shaft 62a of the first shutter plate 
5a in the direction of arrow C in FIG. 1 7 in relation to the first shutter plate 5a. Then, 
the first control projection 63 of the rotation wheel 4 moves to the wider portion 64b 
of the first cam portion 64 and will no act on the second shutter plate 5b any more. 
Instead, the second control projection 66 of the second shutter plate 5b is moved from 
the first bent portion 65a to the second bent portion 65b to pivot the second shutter 
plate 5b in the direction of arrow C. Thus, the first and second openings 24 and 44 
are uncovered to expose the optical disk 3 in the rotation wheel 4 to outside in a range 
between the inner and outer radii of the optical disk 3 as shown in FIG. 18. 

Note here that the cartridge body 2 has provided therein a locking mechanism 71 
which locks the rotation wheel 4 against rotation, thereby keeping the first and second 
openings 24 and 44 covered with the shutter plates 5a and 5b as shown in FIGS. 17 
and 18. More specifically, the locking mechanism 71 includes a locking member 72 
which locks the rotation wheel 4, as shown in FIGS. 17, 18 and 19. The locking 
member 72 includes a base portion 73 having formed therein a shaft hole 75 through 
which there is passed a shaft 74 formed on the inner surface of the lower shell 7. 
Also, the base portion 73 has formed thereon a locking portion 76 which locks the 
rotation wheel 4 against rotation, an unlocking piece 77 which is pressed by an 
insertion guide pin 100 also working as an unlocking pin at the disk recorder and/or 
player, a pivoting limiting piece 78 which limits pivoting of the base portion 73, and 
an engagement piece 79 on which the forcing member is engaged at one end thereof. 
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The locking member 72 is disposed near the insertion guide recess 25b at the side of 
the alignment hole 26b formed on the rear side of the lower shell 7. The locking 
member 72 is installed to the lower shell 7 with the shaft 74 on the lower shell 7 being 
passed through the shaft hole 75. 

Note that also when the locking member 72 is installed to the lower shell 7, the 
free end of the shaft 74 projects from the base portion 73. The projecting free end of 
the shaft 74 is engaged in the bearing portion 86 formed on the upper shell 6 to 
prevent the locking member 72 from being disengaged from the shaft 74 even if a 
dropping shock or the like is applied, namely, reinforce the shaft 74. 

As shown in FIG. 19, the locking member 72 has the locking portion 76 thereof 
directed inwardly, and the unlocking piece 77 thereof moved into the insertion guide . 
recess 25b through a relief hole 80 formed in a rising wall of the insertion guide recess 
25b. Also, the pivoting limiting piece 78 abuts the boss 22 contiguous to the rising 
wall to limit pivoting of the locking member 72. 

Further, near the shaft 74 to which the locking member 72 is installed, there is 
formed a fixing pin 83 to which there is installed a forcing member 82 such as a 
torsion helical spring or the like to force the locking member 72 in one direction. 
The fixing pin 83 has a coil portion of the forcing member 82 wound thereon. The 
forcing member 82 installed on the fixing pin 83 is engaged at one arm portion thereof 
on the boss 22, and at the other end on an engagement piece 79 of the locking member, 
thereby forcing the locking member 72 in a locking direction of arrow D in FIG. 17 so 
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that the unlocking piece 77 will be positioned at the open end of the insertion guide 
recess 25b. 

The locking portion 76 of the base portion 73 is positioned slightly inwardly of 
the periphery of the rotation wheel 4. The rotation wheel 4 has formed therein in a 
position a little inner than the periphery thereof a locking recess 84 in which there is 
engaged the locking portion 76 projecting from the base portion 73. The locking 
recess 84 has an engagement concavity 85 formed therein. The engagement 
concavity 85 is formed to have a vertical wall at the upstream side thereof. 
Therefore, when the rotation wheel 4 is rotated in the direction opposite to the 
direction of arrow A in FIG. 17, the locking portion 76 will positively be engaged in 
the locking recess 84 with the vertical wall of the latter being placed to face the 
vertical surface of the locking portion 76. The locking portion 76 is engaged in the 
engagement concavity 85 to lock the rotation wheel 4 against rotation. As shown in 
FIG. 20, the locking recess 84 is formed below the taper portion 42 formed along the 
base portion of the annular projection 43 on the side of the rotation wheel 4 on which 
the optical disk 3 is to be received. The taper portion 42 is to support the peripheral 
edge of the optical disk 3 as having previously been described. The locking recess 
84 is formed not deeper than necessary. 

Note that the locking member 72 is formed from a synthetic resin excellent in 
sliding performance, such as polyacetal resin, for example, to have a lower friction 
resistance against the lower shell 7 and shaft 74. 
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Covering the first and second openings 24 and 44 with the shutter plates 5a and 
5b will be described below with reference to FIG. 17. The locking member 72 is 
forced by the forcing member 82 to turn about the shaft 74 in the direction of arrow D 
in FIG. 17. At this time, the locking portion 76 is engaged in the engagement 
concavity 85 in the locking recess 84 formed in a position inner than the periphery of 
the rotation wheel 4. Therefore, the locking portion 76 is blocked against pivoting 
since it is engaged in the engagement concavity 85. Even if the rotation wheel 4 is 
applied with a force of rotating the rotation wheel 4 in the direction opposite to the 
direction of arrow D, the locking portion 76 will be applied with a force acting in the 
direction of arrow D in FIG. 17 and under which it will go into the engagement 
concavity 85, Therefore, the locking member 72 can positively lock the rotation 
wheel 4 against rotation. 

Also, as shown in FIG. 21, the unlocking piece 77 is moved through the relief 
hole 80 toward the front open end in the insertion guide recess 25b 5 and gets ready for 
pressing the insertion guide pin 100 which is also the unlocking pin of the disk 
recorder and/or player. More specifically, the bottom of the insertion guide recess 
25b is open at the front side thereof. The unlocking piece 77 is further moved from - 
an end face 87 of the bottom of the insertion guide recess 25b toward the front open 
end, and gets ready to press the insertion guide pin 100 which is also the unlocking 
pin of the disk recorder and/or player. Since the unlocking piece 77 is thus moved 
into the insertion guide recess 25b, the disk recorder and/or player can be prevented 
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from being operated incorrectly. 

When the disk cartridge 1 is inserted into the disk recorder and/or player, the 
unlocking pin is introduced into the insertion guide recess 25b as shown in FIG. 22. 
When the insertion guide pin 100 also serving as the unlocking pin of the disk 
recorder and/or player is moved from the front open end into the insertion guide 
recess 25b, it will first press the unlocking piece 77, and then abut the bottom end face 
87 which defines a position where the insertion guide pin 100 is to be inserted. Also, 
the insertion guide pin 100 will be moved into the insertion guide recess 25a as well. 
The unlocking piece 77 is pressed by the insertion guide pin 100 until it will abut the 
end face 87 which defines the position of the insertion guide pin 100. Then, the 
locking member 72 is pivoted about the shaft 74 in the direction opposite to the 
direction of arrow D against the force of the forcing member 82 as shown in FIG. 17. 
Therefore, the locking portion 76 is disengaged from the engagement concavity 85 in 
the locking recess 84, and is moved in the locking recess 84 in conjunction with the 
rotation of the rotation wheel 4. 

On the assumption that as in FIG. 23, the disk recorder and/or player has an 
unlocking pin 88 whose width is Wj and the insertion guide recess 25b has a width of 
W 2 , Wi > W 2 /2. Thus, the insertion guide pin 100 can positively press the unlocking 
piece 77. 

The disk cartridge 1 constructed as having been described in the foregoing is in a 
state as shown in FIGS. 1, 2 and 17 before it is loaded into the disk recorder and/or 
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player. More particularly, when the pair of shutter plates 5a and 5b is covering the 
first and second openings 24 and 44, the rotation wheel 4 is in a position to which it 
has been forced by the forcing member 48 to rotate in the direction of arrow D in FIG. 
17 and the to-be-operated member 45 is positioned at one lateral edge of the first 
opening 24. As shown in FIG. 11 3 the engagement recess 45c in the to-be-operated 
member 45 cooperates with the engagement recess 50 formed, near the second 
opening 44, in the rotation wheel 4 to prevent the first shutter plate 5a from going up 
or down. Further, the second lateral edge 5 lb of the first shutter portion 51 is in 
mesh with the taper portion of the first lateral edge 61a of the second shutter portion 
61 in one direction, while the tape portion of the third lateral edge 5 lc of the first 
shutter portion 51 is in mesh with that of the second lateral edge 61b of the second 
shutter portion 61 in a direction opposite to the one direction. That is, in the disk 
cartridge 1, the shutter plates 5a and 5b are thus in mesh with each other and not 
easily flexibly deformable and the shutter plate 5a is prevented from going up, 
whereby dust or the like is prevented from invading the cartridge body 2. 

At this time, the guide projection 51g of the shutter plate 5a is positioned at one 
end, near the center, of the guide recess 55 in the rotation wheel 4. Also, the first 
control projection 63 is engaged in the narrow portion 64a of the first cam portion 64 
of the second shutter plate 5b. Further, the second control projection 66 on the 
second shutter plate 5b is engaged in the first bent portion 65 a of the second cam 
portion 65 on the rotation wheel 4. Thus, in the disk cartridge 1 , the first opening 
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243 of the lower shell 7 is closed as shown in FIG. 2. Also, even if the first shutter 
plate 5a is pressed, the limiting projection 51h of the first shutter plate 5a will not abut 
the area at the inner radius of the optical disk 3. where no information signals are 
recorded, and the first shutter portion 51 will not touch the signal recording area of the 
optical disk 3, so the signal recording area can be prevented from being damaged. 

Also, when the shutter plates 5a and 5b are covering the first and second 
openings 24 and 44, the rotation wheel 4 is lifted by the lifter 14 on the upper shell 6 
toward the lower shell 7 so that the projection 27 formed along the peripheral edge of 
the first opening 24 will be engaged in the recess 5 If in the first shutter portion 51, 
whereby dust or the like is prevented from invading the cartridge body 2. 

The locking mechanism 71 will be illustrated and described herebelow. As 
shown in FIG. 17, the locking member 72 is forced by the forcing member 82 to turn 
about the shaft 74 in the direction of arrow D in FIG. 17. At this time, the locking 
portion 76 is engaged in the engagement concavity 85 in the locking recess 84. 
Therefore, as the locking portion 76 is thus engaged in the engagement concavity 85, 
the rotation wheel 4 is inhibited from rotating. If a force of forcibly rotating the 
rotation wheel 4 is applied in the direction opposite to the direction of arrow D, a 
force directed in the direction of arrow D in FIG. 17 is applied to the locking portion 
76 which will thus be moved into the engagement concavity 85. Therefore, the 
locking member 72 can positively lock the rotation wheel 4 against rotation. 

Also, the unlocking piece 77 is moved toward the front open end in the insertion 
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guide recess 25b through the relief hole 80 and gets ready for pressing the insertion 
guide pin 100 also serving as the unlocking pin of the disk recorder and/or player as 
shown in FIG. 21. More specifically, the bottom of the insertion guide recess 25b is 
open at the front side thereof. The unlocking piece 77 is further moved from the end 
face 87 of the bottom of the insertion guide recess 25b toward the front open end, and 
gets ready for pressing the insertion guide pin 100 also serving as the unlocking pin of 
the disk recorder and/or player. 

The disk cartridge 1 having been described in the foregoing is inserted first at the 
generally circular front side thereof into the disk recorder and/or player. When the 
disk cartridge 1 is inserted into the disk recorder and/or player, a pair of insertion 
guide pins 100 formed on the latter is inserted into the disk cartridge 1 . Since the 
insertion guide recesses 25a and 25b are formed widest at the front open end as shown 
in FIG. 7, the disk cartridge 1 can positively be guided to a specific position on the 
cartridge mount. Also, when the width, at the innermost portion, of the insertion 
guide recesses 25a and 25b is generally as the same as the thickness of the insertion 
guide pin, the insertion guide pins 100 can accurately guide the disk cartridge 1 to the 
specific position on the cartridge mount in the disk recorder and/or player. 

When the disk cartridge 1 is placed on the cartridge mount in the recorder and/or 
player as shown in FIG. 24, the insertion guide pins 100 are engaged in the location 
hole 26a and alignment hole 26b, respectively. The location hole 26a is a reference 
hole for loading the disk cartridge 1, and alignment hole 26b is an adjustment hole. 
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When inserting the disk cartridge 1 into the disk recorder and/or player, the unlocking 
piece 77 of the locking member 72 has to be pressed against the force of the forcing 
member 82. On this account, the unlocking piece 77 is provided in the insertion 
guide recess 25b at the alignment hole 26b for enabling more accurate positioning of 
the disk cartridge 1 on the cartridge mount. 

As the disk cartridge 1 is placed on the cartridge mount, the unlocking pin as the 
insertion guide pin 100 is moved into the insertion guide recess 25b through the front 
open end. It will first press the unlocking piece 77, and then abut the bottom end 
face 87. The unlocking piece 77 is pressed by the unlocking pin 88 until the 
unlocking pin 88 abuts the end face 87. Then, the locking member 72 is turned 
about the shaft 74 against the force of the forcing member 82 in the direction opposite 
to the direction of arrow D as shown in FIG. 17. Therefore, the locking portion 76 is 
disengaged from the engagement concavity 85 in the locking recess 84, and the 
rotation wheel 4 gets ready for rotation. 

When the disk cartridge 1 is placed on the cartridge mount in the disk recorder 
and/or player, the rotation wheel 4 is rotated by the to-be-operated member 45 against 
the force of the forcing member 48 in the direction opposite to the direction of arrow 
A, and then the first shutter plate 5a having the guide projection 5 lg thereof engaged 
in the guide recess 55 in the rotation guide 4 is pivoted about the first shaft 52 on the 
upper shell 6 in the direction of arrow B in FIG. 17. As the first shutter plate 5a is 
thus pivoted, the second shutter plate 5b is pivoted about the second shaft 62a on the 



S04P1060 

-35 - 

first shutter plate 5a in relation to the first shutter plate 5a in the direction of arrow C 
in FIG. 17. The second shutter plate 5b is initially pivoted by the narrow portion 64a 
of the first cam portion 64 on which the first control projection 63 on the rotation 
wheel 4 is engaged. It should be noted that when the second shutter plate 5b is 
initially pivoted as above, the first bent portion 65a of the second cam portion 65 on 
the rotation wheel 4 on which the second control projection 66 on the second shutter 
plate 5b is engaged will not act in any way. 

Further, as the rotation wheel 4 is rotated in the direction opposite to the 
direction of arrow A in FIG. 18, the guide projection 51g engaged in the guide recess 
55 in the rotation wheel 4 is moved to the other end of the guide recess 55 along the 
periphery of the rotation wheel 4. As the fist shutter plate 5 a is pivoted, the second 
shutter plate 5b is pivoted about the second shaft 62a on the first shutter plate 5a in 
relation to the first shutter plate 5a in the direction of arrow B in FIG. 1 8. Then, the 
first control projection 63 on the rotation wheel 4 moves to the wide portion 64b of 
the first cam portion 64 and will not act on the second shutter plate 5b any more. 
Instead, the second control projection 66 on the second shutter plate 5b moves from 
the first bent portion 65a to the second bent portion 65b to pivot the second shutter 
plate 5b in the direction of arrow C in FIG. 18. Thus, the to-be-operated member 45 
is positioned at the portion widened by the taper portion 24c of the first opening 24, 
the first and second openings 24 and 44 are uncovered as shown in FIG. 25, and thus 
the optical disk 3 housed in the rotation wheel 4 is exposed to outside in a range 
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between the inner and outer radii of the optical disk 3. 

Then, the optical disk 3 housed rotatably in the rotation wheel 4 has the center 
hole 3 a thereof engaged on the disk table of the disk rotation driving mechanism in 
the disk recorder and/or player, is held between the clamping plate 13 provided on the 
upper shell 6 and the disk table, and gets ready for rotation on the disk table. 

For writing information signals to the optical disk 3 or reading information 
signals from the optical disk 3, the optical disk 3 is rotated on the disk table at CLV 
(constant linear velocity), CAV (constant angular velocity) or a combination of these 
velocities. Along with this operation, the optical pickup having moved into the first 
and second openings 24 and 44 writes information signals to the optical disk 3 or 
reads information signals recorded on the optical disk 3 by emitting a light beam of 
about 400 nm in wavelength from a semiconductor laser, condensing it by an 
objective lens, and irradiating it onto the signal recording surface of the optical disk 3, 
and detecting a return light from the signal recording surface. 

Note that when the disk cartridge 1 is ejected from the disk recorder and/or 
player, the rotation wheel 4 is forced by the forcing member 48 to rotate in the 
direction of arrow-D in FIG. 18, and returns from the state in FIG. 18 to the state in 
FIG. 17 . Then, the locking portion 76 of the locking member 72 is moved in the 
locking recess 84 and engaged in the engagement concavity 85, and the first and 
second openings 24 and 44 are thus covered again. 

In the foregoing, the present invention has been described concerning the small 
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disk cartridge 1 as an embodiment thereof. However, the present invention is not 
limited to this embodiment but may be applied to the disk cartridge of the standard 
size as disposed in the aforementioned Japanese Unexamined Patent Application 
Publication. 

In the foregoing, the present invention has been described in detail concerning 
certain preferred embodiments thereof as examples with reference to the 
accompanying drawings. However, it should be understood by those ordinarily 
skilled in the art that the present invention is not limited to the embodiments but can 
be modified in various manners, constructed alternatively or embodied in various 
other forms without departing from the scope and spirit thereof as set forth and 
defined in the appended claims. 



